10 Texture and microstructure of tubes and plates fabricated from a nanostructured ferritic alloy (14YWT), produced 11 either by spray forming followed by hydrostatic extrusion (Process I) or hot extrusion and cross-rolling a plate 
Introduction:
29 Nanostructured ferritic alloys (NFAs) are leading candidates for structural components in nuclear 30 reactors due to their exceptional irradiation tolerance, high strength and resistance to 31 oxidation/corrosion under extreme conditions of temperature and stress [1] [2] [3] [4] [5] [6] . There has been 32 substantial progress on optimizing the production of larger heats of NFAs consolidated by hot 33 extrusion (HE), and in some cases, hot isostatic pressing (HIP) [7] . Recently, an NFA with an [5, 25, 26] . This general processing path has been most successful with lower 9 Cr transformable 54 ( -> /martensite) steels [7] , but 14YWT ferritic stainless NO strengthened alloys remain 55 difficult to process into thin-walled tubing.
56
Recent studies have suggested that material with low ductility can effectively be processed to a 57 near net shape using hydrostatic extrusion. It can also produce the final product with enhanced 
Experimental Procedures:

68
The composition of the NFA tested in this study is 12.8wt%Cr-2.95W-0.38Ti-0.22Y-Fe for both 69 tubes. In order to understand the effects of different processing methods on the resulting texture 70 and grain boundary characteristics, 14YWT tubes were produced by two different initial routes 71 followed by a novel hydrostatic extrusion process to produce tubes that were processed to full 72 density. Process I utilizes the initial processing method of thermal spraying while Process II uses 73 a conventional mechanical alloying method followed by hot extrusion. Figure 1 shows that
74
Process I is the combination of gas atomization reaction synthesis of Fe-based NFA precursor 75 powders, deposited by high velocity oxy-fuel (HVOF) thermal spray methods on tubular pre- degassed at 400 ºC. The canned powders were then hot extruded at 850 ºC to create a solid billet.
93
After extrusion, the alloy was annealed for 1 h at 1000 ºC and then hot cross-rolled at 1000 ºC to Grain boundary characteristics were investigated by orientation imaging microscopy (OIM) 101 while texture analysis was implemented using both OIM and neutron diffraction methods. OIM faces that were prepared to achieve very smooth surfaces by standard metallographic techniques 111 followed by jet electropolishing using a solution of perchloric acid (5%) and methanol at -40°C is obvious that the hydrostatic extrusion to 44% strain produces a typical α-fiber texture 147 <110>‖ED, generally common to deformation processed ferritic alloys [38, 39] .
148
The ideal orientations of texture components in bcc materials are shown schematically for φ 2 = 149 0˚ and 45˚ ODF sections in Figure 6 and Table 1 [40] . As noted previously, for bcc steels the 150 important fiber textures are the α-fiber (<110>‖RD), ε-fiber (<011>‖TD), γ-fiber (<111>‖ND), η-151 fiber (<100>‖RD), θ-fiber (<001>‖ND), and ζ-fiber (<011>‖ND) [41, 42] where RD, TD and ND 152 stand for rolling direction, transverse direction and normal direction, respectively. It should be 153 noted that 'RD' will be replaced by 'ED' throughout the paper. 
229
The neutron diffraction data shows that the initial processing steps of hot extrusion, annealing 230 and hot cross-rolling, leads to discontinuity in the fiber texture as shown in Figure 13 .a. The 231 overall texture index was calculated as 8.6 using neutron diffraction. The texture index decreased by Process II at constant φ 2= 0˚ and φ 2= 45˚. If they are compared with Figure 6 , it can be seen that 238 α-fiber has the maximum intensity on {111}<110> along with a weak discontinuous γ-fiber on 239 {001}<110>. For φ 2 =0° there is a very weak ζ-fiber texture on {011}<211> and {011}<011>. 
258
It is observed that both hydrostatic extrusion and conventional hot extrusion processes produce a 259 strong texture on {001}<110>; however, there are remarkable differences in the texture 
